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(57) ABSTRACT 

A peritoneal dialysis catheter having an in?oW conduit and 
an out?oW conduit. Each conduits are linearly mated and 
contoured to cooperatively de?ne a substantially circular 
cross sectional pro?le along a medial, trans-abdominal seg 
ment, but separating perhaps in radial fashion on either end 
of the medial, trans-abdominal segment, on a distal end to 
join ?uted ?uid transport branches and on proximal ends to 
join ?ttings for ?uid delivery and collection external of the 
patient. 
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PERITONEAL DIALYSIS CATHETER 

[0001] This is a divisional application from patent appli 
cation Ser. No. 10/728,725, ?led on Dec. 5, 2003; Which is 
a continuation-in-part application With respect to US. appli 
cation Ser. No. 09/811,340 ?led Mar. 16, 2001, from Which 
priority is claimed pursuant to 37 U.S.C. 120. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to medical catheters 
and to peritoneal dialysis catheters in particular. 

[0004] 2. Background Information 

[0005] The foldable peritoneal dialysis catheter as dis 
closed in US. Pat. No. 5,322,519 (“the Ash catheter”) 
represented a substantial advance in peritoneal catheter 
design and technology. HoWever, the design of the ash 
catheter leaves certain characteristics of the ideal peritoneal 
dialysis catheter lacking. 

[0006] The only feasible embodiments of the Ash catheter 
invention are those designed for in?oW or out?oW, but not 
both. Ash does teach the basic concept of a peritoneal 
dialysis catheter for continuous use (Column 4, lines 54 et 
seq.), in other Words, one Which includes separate conduits 
for simultaneous in?oW and out?oW. HoWever, Ash fails to 
provide an actual, Workable design. 

[0007] Ash’s FIG. 4 depicts a proposed design for a 
continuous use peritoneal catheter, but one Which simply 
cannot be made When existing technology is applied to the 
silicone material from Which such catheters must be made. 
For example, Ash’s septum 128 must, in order to be opera 
tive, form a ?uid seal With the inner Wall of housing 122. 
Even if this Were possible to achieve in the manufacturing 
process (Which experts in the silicone extrusion and manu 
facturing industry indicate it is not), the resulting catheter 
Would be too rigid (because of the added rigidity of such 
128) to be suitable for implantation. In addition, the T-con 
?guration shoWn for this embodiment Would, in actual 
application, cause accumulation of biological debris (and 
ultimately clogging) at the 90 degree bends in the conduits. 
In addition the “double D” cross section con?guration 
proposed by the Ash patent further precludes necessary 
catheter function. Such a cross section Will occlude due to 
?ber at the 90 degree joint of the “T” junction. 

[0008] Ash’s alternative continuous dialysis catheter 
design (shoWn in Ash’s FIG. 8) is also non-viable design 
suggestion. Merely conjoining tWo parallel conduits (Ash’s 
“plenum chambers”146 and 148) creates a cross-sectional 
footprint (other than substantially circular) Which is not 
suitable for passage through, and long-term residence in the 
abdominal Wall because of increased propensity for leakage, 
bacterial invasion, etc. 

[0009] It Would Well serve those Who administer and those 
Who receive peritoneal dialysis to provide a viable design for 
a continuous use peritoneal dialysis catheter—one Which 
provides all the bene?ts of the viable embodiments of the 
Ash single direction ?oW catheter, but goes farther in 
satisfying the remaining, unful?lled objectives for an Ash 
like catheter for continuous dialysis use. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide an 
improved peritoneal dialysis catheter. 
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[0011] It is another object of the present invention to 
provide an improved peritoneal dialysis catheter Which is 
suitable for continuous use (alloWing simultaneous in?oW 
and out?oW). 
[0012] It is another object of the present invention to 
provide an improved peritoneal dialysis catheter Which is 
suitable for continuous use, and Which is of a design Which 
can feasiblely be manufactured using available manufactur 
ing technology and methods. 

[0013] It is another object of the present invention to 
provide an improved peritoneal dialysis catheter Which is 
suitable for continuous use, it presents an ideal, circular 
cross-sectional contour of portions of such catheter as pass 
through and reside in the abdominal Wall of a recipient. 

[0014] It is another object of the present invention to 
provide an improved peritoneal dialysis catheter Which is 
suitable for continuous use, and Which is of a design Which 
minimiZes the chances of conduit occlusion because of 
highly angular diversions of the conduits. 

[0015] In satisfaction of these and related objects, the 
present invention provides an improved peritoneal dialysis 
catheter Which, because of seemingly minor, but highly 
signi?cant modi?cations from prior art designs, is unique in 
its manufacturerability and its capacity to serve as a con 
tinuous use peritoneal dialysis catheter Without undue 
patient complications. 

[0016] The peritoneal dialysis catheter design of the 
present invention, in the preferred embodiments, utiliZes 
linearly mated conduits for that portion of the catheter Which 
passes through the patient’s abdominal Wall (the trans 
abdominal segment) and Which cooperatively de?nes a 
substantially circular cross-sectional footprint. This feature 
provides the optimum cross-sectional footprint for lessening 
the likelihood of leakage and infection. Also, the present 
design avoids using a T-joint con?guration as the transition 
from the trans-abdominal Wall segment of the catheter to the 
peripheral ?uid transport branches Which reside Within a 
patient’s abdomen—such a T-joint con?guration creating a 
propensity for clogging near the angular conduit deviations, 
as Well as creating excessive bulk Which impedes implan 
tation. 

[0017] The design of the present invention utiliZes a 
J -joint con?guration for at least one of the tWo intra abdomi 
nal branches of the present catheter at the transition from the 
trans-abdominal Wall segment to the peripheral ?uid trans 
port branches. In this embodiment, the ?uids folloW a radial 
path as opposed to traversing a 90 degree bend; as such, ?ber 
build-up or occlusion is avoided. 

[0018] Further, the design of the present invention, 
because of the nested conduit design Which lacks a septum 
as taught by Ash, is capable of actual manufacture, alloWs 
for the aforementioned circular cross-section for the trans 
abdominal Wall segment, and permits the transition from the 
trans-abdominal Wall segment to the ?uid transport branches 
of the catheter to proceed along a non-angular path. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is an elevational vieW of a preferred 
embodiment of the peritoneal dialysis catheter of the present 
invention. 
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[0020] FIG. 2 is an elevational cross-section vieW of the 
catheter of FIG. 1 along line C-C of FIG. 1. 

[0021] FIG. 3 is an elevational cross-section vieW of input 
conduit 12 shown along line A-A of FIG. 1. 

[0022] FIG. 4 is an elevational cross-section vieW of 
output conduit 14 shoWn along line B-B of FIG. 1. 

[0023] FIG. 5 is an elevational cross-section vieW of ?uid 
transport branch 22 along line E-E of FIG. 1. 

[0024] FIG. 6 is an elevational cross-section vieW of ?uid 
transport branch 24 along line F-F of FIG. 1. 

[0025] FIG. 7 is an elevational, partially cut aWay vieW of 
the juncture betWeen input conduit 12 and ?uid transport 
branch 22 bounded by juncture sleeve 28. 

[0026] FIG. 8 is an elevational cross-section vieW of FIG. 
7 along line J-J. 

[0027] FIG. 9 is a cross-section vieW of FIG. 7 along line 
K-K. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] Referring to FIG. 1, a peritoneal catheter of the 
present invention is identi?ed generally by the reference 
numeral 10. Peritoneal catheter 10 comprises, generally, an 
in?oW conduit 12 and an out?oW conduit 14. 

[0029] In the embodiment shoWn in FIG. 1, at a proximal 
divergence point 16, proximal from Which is proximal 
segments 21 and 23, in?oW conduit 12 and out?oW conduit 
14 are not attached and extend to respective sources of ?uids 
to be infused or receptacles for ?uids expelled in the 
peritoneal dialysis process. In another embodiment, equally 
as good but not shoWn in the ?gures, in?oW conduit 12 and 
out?oW conduit 14 remain bonded proximal from diver 
gence point 16. At a distal divergence point 18, distal from 
Which is distal segments 25 and 27, in?oW conduit 12 and 
out?oW conduit 14 diverge as they respectively extend 
toWard junctures With ?uid transport branches 22 and 24. 

[0030] In the shoWn embodiment FIG. 1, betWeen proxi 
mal divergence point 16 and distal divergence point 18 is a 
trans-abdominal segment 20 of catheter 10. The trans 
abdominal segment 20 of catheter 10 is a length throughout 
Which in?oW conduit 12 and out?oW conduit 14 are con 
joined. 

[0031] Referring principally to FIGS. 2, 3, and 4, the 
respective cross-sectional shapes of in?oW conduit 12 and 
out?oW conduit 14, While they may vary from that shoWn in 
the preferred embodiment, should, When mated along the 
length of trans-abdominal segment 20 or proximal segments 
21 and 23, cooperatively de?ne a substantially circular 
cross-section for both conduits 12 and 14 together. As 
depicted in FIGS. 2, 3 and 4, this may be achieved by using 
cross sectional shapes for in?oW conduit 12 and out?oW 
conduit 14 Whereby the former is nested Within an elongate 
trough 26 Which is formed along the length of the latter (or 
vice versa). 

[0032] Using existing technology in the silicon extrusion 
?eld, in?oW conduit 12 and out?oW conduit 14 are sepa 
rately extruded in their desired cross-sectional shapes and 
then bonded along their lengths as correspond to the trans 
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abdominal segment 20 or the proximal segments 21 and 23 
of catheter 10. Lengths of in?oW conduit 12 and out?oW 
conduit 14 distal to the boundaries of the trans-abdominal 
segment 20 are simply left not bonded. 

[0033] Because in?oW conduit 12 and out?oW conduit 14 
are Wholly separate structures Which are merely bonded 
along the length over Which they must cooperatively de?ne 
an acceptable cross-sectional shape for the entire catheter 
10, there is no need Whatsoever for a component Which 
corresponds to T-joint as is used in the Ash catheter and 
Which Would introduce the aforementioned problems asso 
ciated With using such a component and create an undesir 
ably angular path to be folloWed in the transition from a 
trans-abdominal segment 20 to the converging ?uid trans 
port branches 22 and 24. 

[0034] As such, the preferred embodiment employs a J 
con?guration thereby alloWing ?uids to folloW a substan 
tially radial path in the transition from a trans-abdominal 
segment 20 to the converging ?uid transport branches 22 and 
24. 

[0035] FIGS. 5 and 6 depict exemplary cross-sectional 
structures for ?uid transport branches 22 and 24 such that 
?uid transport branches 22 and 24 fall Within the de?nition 
of ?uted catheter segments as are knoWn to be highly 
bene?cial and avoiding omentum occlusion after implanta 
tion. While the cross-sectional con?guration depicted in 
FIG. 5 for ?uid transport branches 22 and 24 is a very good, 
if not the preferred con?guration, such is only one of many 
?uted catheter segment con?gurations Which may be incor 
porated into any embodiment of the present invention, the 
speci?c con?guration of the ?uted segments not being a 
critical element of the present invitation. 

[0036] Referring principally to FIGS. 1, 7, 8, and 9, 
distally of distal divergence point 18 in?oW conduit 12 and 
out?oW conduit 14 each are mated With their respective ?uid 
transport branches 22 and 24 for use of juncture sleeves 28. 
Variations of this juncture scheme to accommodate differing 
geometries for the in?oW or out?oW conduits, as Well as for 
the ?uid transport branches, Will be apparent to persons 
skilled in the art. In any event, hoWever, the juxtaposition of 
conduits 12 or 14 and ?uid transfer branches 22 or 24 Will 
result in substantially a coaxial arrangement Whereby no 
angular deviation from either conduit and its respective ?uid 
transport branch. 

[0037] Implantation of catheter 10 of the present invention 
is ideally achieved through the same methodology taught by 
Ash beginning in column 5, line 27 and ending at Column 
6, line 8, Which portion of said patent (US. Pat. No. 
5,322,519) is incorporated herein by reference. 

[0038] Although the invention has been described With 
reference to speci?c embodiments, this description is not 
meant to be construed in a limited sense. Various modi?ca 
tions of the disclosed embodiments, as Well as alternative 
embodiments of the inventions will become apparent to 
persons skilled in the art upon the reference to the descrip 
tion of the invention. It is, therefore, contemplated that the 
appended claims Will cover such modi?cations that fall 
Within the scope of the invention. 
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I claim: said elongate in?ow conduit and said elongate out?ow 
conduit being respectively contoured Whereby a juxta 
position consisting essentially of said ?rst elongate 
juxtaposition surface and said second elongate juxta 

1. A peritoneal dialysis catheter comprising: 

an elongate in?oW conduit having a ?rst elongate juxta 
position surface residing on a ?rst rnedial segment of 
the exterior surface of said elongate in?oW conduit, a 
?rst distal segment lying distal of said ?rst rnedial 
segment, and a ?rst proxirnal segrnent lying proxirnal 
of said ?rst rnedial segrnent; 

an elongate out?oW conduit having a second elongate 
juxtaposition surface residing on a second rnedial seg 
rnent of the exterior surface of said elongate out?oW 
conduit, a second distal segment lying distal of said 
second rnedial segment, and a second proxirnal seg 
rnent lying proxirnal of said second rnedial segrnent; 

position surface along their respective said ?rst and 
second rnedial segrnents results in the joint formation 
of a structure, the cross sectional contour of Which is 
substantially circular and substantially free of periph 
eral gaps or spaces; and 

said elongate in?oW conduit and said elongate out?oW 
conduit being bonded in said juxtaposition along 
respective said rnedial segments and remaining un 
bonded along their respective said ?rst and second 
distal segrnents 


